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This document contains simple 2D and 3D plots representing certain selected coordinate systems.
In each 3D plot are three surfaces, each a constant over one of the coordinates. The 2D plots are
two sets of coordinate curves for a given value of the third coordinate — that is, an intersection of a
specific coordinate surface with families of the other two coordinate surfaces. The coordinate
systems are a small subset of ones known by Maple; they were chosen for my own peculiar
reasons and are therefore not representative of anything in particular. The Maple coordinate

| systems are listed in the help for coords.

Click on alink to go directly to that section. Alternately, use the bookmarks for navigation (under
| the View menu item).
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Spherical

spheri cal
X u*cos(v) *sin(w
y u*si n(v)*sin(w
L z u*cos(w)
fn( [ u*cos(v)*sin(w,
u*sin(v)*sin(w,
u*cos(w) ], u, v, w);

Xyz :

xvz = (u,v,w) ® [ucos(v)sin(w),usin(v)sin(w), ucos(w)]

coordpl ot 3D( xyz, 0.8, 0, Pi/3, 0..1, -Pi..Pi, O..Pi
[-110,80], [O..1, -1..1, 0O..1], " Spherical Coordinates );

Soherical Coordinates
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X

xy := fn( [u*cos(v),u*sin(v)], u, v );

xy = (u,v)® [ucos(v),usin(v)]

coordplot2D( xy, 0..1, -Pi..Pi
[-1..1,-1..1], 15,
" Spherical Coordinates (w=pi/2)" );
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Spherical Coordinates (w=pi/2)

4"~
w&“‘\

PPPPP




Paraboloidal

par abol oi dal : ( Spiegel )
X = u*v*cos(w)
y = u*v*sin(w)

L z (ur2 - vr2)/2
fn( [ u*v*cos(w),
u*v*sin(w,
(ur2 - vr2)/2 7, u, v, w);

Xyz :

2

= (v, w) ©® Bur v cos(ow), v sin(w), ~ 2 - 22}
xyZ.— u,v,w euv w),uv W,2u 2Vu

coordpl ot 3D( xyz, 0.7, 0.7, 0, 0..1, 0..1, -Pi..Pi
[-125,80], [0..0.8, -0.8..0.8, -0.5..0.5],
" Par abol oi dal Coordi nates™ );

Paraboloidal Coordinates

fn( [u*v,1/2*ur2-1/2*v"~2], u, Vv );

Xz

=) ® Buvi il
xz = (u,v euwzu 2V
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coordplot2D( xz, -1.5..1.5, -1.5..1.5,
[-1..1,-1..1], 15,
" Par abol oi dal Coordi nates (w=0) ",
labels=[ "X, Z] );

Paraboloidal Coordinates (w=0)
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Oblate Spheroidal

obl at espher oi dal :

x = a*cosh(u)*sin(v)*cos(w)
y = a*cosh(u)*sin(v)*sin(w)
z = a*sinh(u)*cos(v)
xyz = fn( [ cosh(u)*sin(v)*cos(w),

cosh(u)*sin(v)*sin(w,
sinh(u)*cos(v) ],
u, v, w);
xyz ;= (u, v, w) ® [cosh(u) sin(v) cos(w), cosh(u) sin(v) sin(w), sinh(u) cos(v)]

" coordplot3D( xyz, 1.5, Pi/3, Pi/4, 0..2, 0..Pi, 0..Pi,
[-110,75], [0..3, 0..3, 0..2.2],
" (bl ate Spheroi dal Coordinates™ );

Oblate Soheroidal Coordinates

B
|
“-'

7xz ;= fn( [cosh(u)*sin(v),sinh(u)*cos(v)], u, v );

xz = (u,v) ® [cosh(u) sin(v), sinh(u) cos(v)]

7coordp|0t2D( xz, -1.5..1.5, -Pi..Pi,
[-1.2..1.2,-1.2..1.2], 20,
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" (bl at e Spheroidal Coordi nates (w=0) ",

labels=[ "X, Z] );

Oblate Spheroidal Coordinates (w=0)

//
/
/
/
/ | / .
Y
\“ ”’ /
(“‘ ,/ s“f / .’
\ 1 “ /
| | | /
| LT “‘
\ R
| ‘ ]
[
\‘ \ I ’ T

Page 8



Inverse Oblate Spheroidal

i nvobl spher oi dal : (i nverse obl ate spheroidal)
X a*cosh(u)*sin(v)*cos(w)/(cosh(u)”2-cos(v)”2)
y a*cosh(u)*sin(v)*sin(w)/(cosh(u)”*2-cos(v)”"2)

L z a*sinh(u)*cos(v)/(cosh(u)”2-cos(v)”"2)

fn( [ cosh(u)*sin(v)*cos(w)/(cosh(u)”*2-cos(v)”"2),
cosh(u)*sin(v)*sin(w)/(cosh(u)"2-cos(v)”"2),
si nh(u)*cos(v)/(cosh(u)”~2-cos(v)"2) ],
u, v, w);

Xyz

ecosh(u) sin(v) cos(w) cosh(u) sin(v) sin(w)  sinh(u) cos(v)
xyz = (u,v,w)® &

& cosh(u)?- cos(v)®  cosh(u)?- cos(v)°>  cosh(u)?- cos(v)
coordpl ot 3D( xyz, 0.3, 0.4, Pi/4, 0..1, 0..1, O..Pi

[-110,80], [0..3, 0..3, 0..3],
"I nverse ol ate Spheroi dal Coordinates” );

u
U
24
u

Inver se Oblate Spheroidal Coordinates

xz = fn( [cosh(u)*sin(v)/(cosh(u)”*2-cos(v)”"2),
sinh(u)*cos(v)/(cosh(u)”~2-cos(v)"2)], u, Vv );
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xz:=(u,v) ® & cosh(u) sin(v) sinh(u) cos(v)

0

u

& cosh(u)2 - cos(v)2 cosh(u)2- cos(v)2 1l
coordpl ot 2D xz, -2..2, -Pi..Pi,

[-1.3..1.3,-1.3..1.3], 20,

“lInverse ol ate Spheroidal Coordinates (w=0) ",
labels=["X, Z] );

Inverse Oblate Spheroidal Coordinates (w=0)
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Prolate Spheroidal

pr ol at espher oi dal :

X = a*sinh(u)*sin(v)*cos(w)
y = a*sinh(u)*sin(v)*sin(w)
L z = a*cosh(u)*cos(v)
xyz = fn( [ sinh(u)*sin(v)*cos(w),

sinh(u) *sin(v)*sin(w,
cosh(u)*cos(v) ],
u, v, w);

xyz .= (u, v, w) ® [sinh(u) sin(v) cos(w), sinh(u) sin(v) sin(w), cosh(u) cos(v)]

7c00rdp|ot3D( xyz, 1.5, Pi/3, Pi/4, 0..2, 0..Pi, O0..Pi,
[-110,75], [0..3, 0..3, 0..2.2],
“Prol ate Spheroidal Coordinates’ );

Prolate Spheroidal Coordinates

7xz = fn( [sinh(u)*sin(v),
cosh(u)*cos(v)], u, v );

L xz:=(u,v) ® [sinh(u) sin(v), cosh(u) cos(v)]
( coordpl ot2D( xz, -2..2, -Pi..Pi,
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Inverse Prolate Spheroidal

i nvprospheroi dal : (inverse prol ate spheroidal)
X a*sinh(u)*sin(v)*cos(w)/(cosh(u)”2-sin(v)”2)
y a*sinh(u)*sin(v)*sin(w)/(cosh(u)”*2-sin(v)”"2)
L z a*cosh(u)*cos(v)/(cosh(u)"2-sin(v)"2)

fn( [ sinh(u)*sin(v)*cos(w)/(cosh(u)”*2-sin(v)”"2),
sinh(u)*sin(v)*sin(w)/(cosh(u)”2-sin(v)"2),
cosh(u)*cos(v)/ (cosh(u)”2-sin(v)"2) 1,
u, v, w);

Xyz

esinh(u) sin(v) cos(w) sinh(u) sin(v) sin(w)  cosh(u) cos(v)

xyz = (u,v,w)® &

coordpl ot 3D( xyz, 0.5, 1.1, Pi/4, -1..1.5 0..Pi/2, 0..Pi/2,
[-100,70], [0O..2, O0..2, 0..2],
“lInverse Prol ate Spheroidal Coordinates );

Inver se Prolate Soheroidal Coordinates

1.5¢

Z1

0.5¢

00 0.5 >1<

xz = fn( [sinh(u)*sin(v)/(cosh(u)”*2-sin(v)”"2),
cosh(u)*cos(v)/(cosh(u)”*2-sin(v)"2)], u, v );

Page 13

€ cos(u)2- sn(m)2  cosh(u)2- sin(v)2  cosh(u)2- sin(v)



€ sinh(u) sin(v) cosh(u) cos(v) U
xz:=(u,v)®§ > > 5 ZH
ecosh(u)™ - sin(v)~ cosh(u)™ - sin(v)~ U

coordpl ot 2D xz, -2..2, -Pi..Pi,

[-1.3..1.3,-1.3..1. 3], 20,

“lInverse Prol ate Spheroidal Coordinates (w=0) ",
[abels=[ "X, Z] );

Inverse Prolate Soheroidal Coordinates (w=0)
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Toroidal

toroi dal :

X = a*sinh(v)*cos(w)/d

y = a*sinh(v)*sin(w)/d

z = a*sin(u)/d ( where d = cosh(v) - cos(u) )
xyz = fn( [ sinh(v)*cos(w)/(cosh(v)-cos(u)),

si nh(v)*sin(w)/ (cosh(v)-cos(u)),
sin(u)/(cosh(v)-cos(u)) ], u, v, w);
B ® g sinh(v) cos(w)  sinh(v) sin(w) sin(u)
w2 = (v w) ® B (0 - cos(u)’ cosh(v) - cos(u)’ cosh(v) - cos(u)
coordpl ot 3D( xyz, 1.2, 1.2, 0, -Pi..Pi, 0..2, -Pi..Pi,

[-115,70], [0..2, -2..2, -1..1.6],
“Toroi dal Coordinates™ );

U
H
u

Toroidal Coordinates

xz := fn( [sinh(v)/(cosh(v)-cos(u)),
sin(u)/(cosh(v)-cos(u))], u, v );
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- o & Smh(v) sn(u) U
xz = (u, v) gcosh(v)- cos(u) " cosh(v) - Cos(”)ﬂ

7coordp|0t2D( xz, -Pi..Pi, -2..2,
[-2..2,-2..2], 20,

“Toroi dal Coordinates (w=0)",
labels=["X, Z] );

Toroidal Coordinates (w=0)
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Bipolar Cylindrical

bi pol arcylindrical : ( Spiegel )
x = a*sinh(v)/(cosh(v)-cos(u))
y = a*sin(u)/(cosh(v)-cos(u))
L zZ =w
xyz :=fn( [ sinh(v)/(cosh(v)-cos(u)),

sin(u)/(cosh(v)-cos(u)), w], u,v,w);

( o §Smn0) sin(u)
xvz = (u, v, w ) )
e &cosh(v) - cos(u)’ cosh(v) - cos(x)
coordpl ot 30( xyz, 1.5, 1.2, 0, -Pi..Pi, -3..3, -1..1,
[-115,70], [-2..2, -2..2, -1..1],
"Bipolar Cylindrical Coordinates’ );

Bipolar Cylindrical Coordinates

U
wi
u

Ty
L
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Xy :

fn( [sinh(v)/(cosh(v)-cos(u)),
sin(u)/(cosh(v)-cos(u))],

u, v );

i () ® g sinh(v) sin(u)

u
écosh(v) - cos(u)’ cosh(v) - cos(u)ﬁ
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Bispherical

bi spheri cal

x = sinh(v)/d
y = sin(u)*cos(w)/d
L z = sin(u)*sin(w/d ( where d = cosh(v) - cos(u) )
xyz :=fn( [ sinh(v)/(cosh(v)-cos(u)),

sin(u)*cos(w)/ (cosh(v)-cos(u)),
sin(u)*sin(w)/(cosh(v)-cos(u)) ], u,v,w);
sinh(v) sin(u) cos(w) sin(u) sin(w) U
i cosh(v) - cos(u)’ cosh(v) - cos(u)’ cosh(v) - cos(u) U
coordpl ot 3D( xyz, 1, 1, 0, -Pi..Pi, -2..2, -Pi..1.1*Pi /2,

[-110,75], [-2..2.5, -2..2, -2..2],
" Bi spherical Coordinates );

e
xvz = (u,v,w)® g

Bispherical Coordinates

7xy ;= fn( [sinh(v)/(cosh(v)-cos(u)),
sin(u)/(cosh(v)-cos(u))], u, v );
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= () ® g sinh(v) sin(u) H
i Ly écosh(v) - cos(u)’ cosh(v) - cos(u) U
coordpl ot2D( xy, -Pi..Pi, -2..2,
[-2..2,-2..2], 20,
" Bi spherical Coordinates (w=0)",
labels=[" X, Y] );

Bispherical Coordinates (w=0)
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Tangent Spheroidal

t angent sphere:

X = u*cos(w)/ (ur2+v"2)
y = u*sin(w)/ (ur2+v”2)
z = v/ (unr2+v”2)
xyz = fn( [ u*cos(w)/ (ur2+v~r2),

u*sin(w)/ (ur2+v”h2),
v/ (ur2+v”A2) ], u,Vv,w);

( )@ €u cos(w) wusin(w) v H

xyz == (u, v, w & ) ,

L gu2+v2 uz+v2 u2+v28
coordpl ot 3D( xyz, 0.5, 0.45, Pi/4, -1..1, -1..1, -0.4*Pi..Pi,
[-100,75], [-2..2, -2..2, -2..2],

“Tangent Spheroi dal Coordinates™ );

Tangent Spheroidal Coordinates

(xz = fn( [u/ (ur2+vnh2), v/ (ur2+v"2)], u, Vv );
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xz:=(u,v)®

coordpl ot 2D( xz, -10..10, -10..10,
[-1..1,-1..1], 25,
" Tangent Spheroi dal Coordi nates (w=0) ",
[abels=[ "X, Z] );

Tangent Joheroidal Coordinates (w=0)

Xo
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Cardioidal

car di odal :

X = u*v*cos(w)/ (ur2+vnh2) "2

y = u*v*sin(w)/ (ur2+v"h2) "2

L z = (ur2-v"2)/ 2] (Ur2+v"2) N2
xyz = fn( [ u*v*cos(w)/ (unr2+vr2)"2,

u*v*sin(w)/ (ur2+vr2) "2,
(ur2-vn2) 12/ (ur2+v~2)"2 1, u,Vv,w);

guvcos(w) uvsn(w) 1 u2- v2 H
xyz :=(u,v,w)® € , V- u
g 2 22 2 22 2 2 ZZH
E(u"+v7) (u”+v7) (u=+v7) U

coordpl ot 3D( xyz, 0.5, 0.55, Pi/4, -1..1, -1..1, 0..Pi/2,
[-85,85], [-2..2, -2..2, -2..2],
“Cardi oi dal Coordinates™ );

Cardioidal Coordinates

0
X

xz = fn( [u*v/ (ur2+v"2) "2,
(unr2-vn2) 2/ (ur2+v~2) 721, u, Vv );
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uv

xz:=(u,v)®

(DDDDIDIDID
N
N =
N
CoCCCCo

(u2+v2) (u2+v

coordpl ot 2D( xz, -2..2, -2..2,
[-1..1,-1..1], 20,

“Cardi oi dal Coordi nates (w=0) ",
labels=["X, Z] );

Cardioidal Coordinates (w=0)
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[

6-Sphere

si xsphere: (6-sphere)
X = uf (unr2+v~2+wr2)
y = v/ (ur2+vr2+wW'2)
z = W (ur2+v"2+w'2)
xyz = fn( [ u/(ur2+vr2+w\2),

v/ (uN2+v"h2+wWh2)
w (uN2+vA2+wWh2) ], u,Vv,w);

u v w

é u
€ u
gu2+v2+w2 uz+vz+w2 u2+v2+w28

xvz = (u,v,w)®

coordpl ot 3D( xyz, 1, 1, 1, -1..1, -1..1, -1..1,
[-110,75], [-2..1, -1..1, -1..1],
" 6- Sphere Coordinates™ );

6-Spohere Coordinates

0.5¢

Y’ 0.5 1

xy = fn( [u/ (ur2+v"2),
v/ (ur2+v”r2)], u, Vv );
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-5..5,

-5..5,

coor dpl ot 2D( xy,

20,
" 6- Sphere Coordinates (w=0)",
=["X,°Y'] )
6-Sphere Coordinates (w=0)

[-1..1,-1..1],
| abel s

|
Lo
o

Yo

-0.5¢

0.5

-0.5

X
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Maxwell Cylindrical

maxwel | cyl i ndrical :
a/ Pi *(u+l+exp(u)*cos(v))

a/ Pi *(v+exp(u)*sin(v))
W

X
X
y
z

xyz = fn( [ (u+l+exp(u)*cos(v)),

(v+exp(u)*sin(v)), w], uv,w);

L xvz = (u,v,w)® [u+1+euCOS(v),v+eusin(v),w]

coordpl ot 3D( xyz, 0.8, -Pi/4, 0, -3..3, -2*Pi..2*Pi
[-110,70], [-2..5, -5..5, -1..1],
“Maxwel | Cylindrical Coordinates );

Maxwell Cylindrical Coordinates

-1..1,

I

A

xy = fn( [(u+l+exp(u)*cos(v)),

(v+exp(u)*sin(v))], u, v );

i xy = (u,v) ® [u+1+e” cos(v),v+e’sin(v)]
coordpl ot 2D( xy, -6..6, -2*Pi..2*Pi
[-5..5,-5..5], 20,
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“Maxwel I Cylindrical Coordinates (w=0) ",
labels=[ "X, Y] );

Maxwell Cylindrical Coordinates (w=0)
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